The chemical investigation of the crude ethyl acetate extract from Pterocarpus indicus stems led to isolation of a new coumarin, indicusane (1), together with eleven known compounds (2-12). To the best of our knowledge, all isolated coumarins (1-12) are reported for the first time from this plant. Their structures were identified on the basic of spectroscopic data (NMR, MS and ECD) as well as a chemical reaction (Mosher's method). In addition, all isolates were also evaluated for their cholinesterase (ChEs) inhibitory activities, in which only compound 4 exhibited the moderate activity toward AChE and BChE.
Pterocarpus indicus
Wild., locally known as "Pra Du Pa" in Thailand, is a common tree belonging to the family Leguminosae, and is widely distributed in many areas of Southeast Asia [1a] . Notably, Pra Du Pa is a traditional medicinal plant and is used as an antimalarial, antidysenteric, antidiarrheal, astringent, purgative, and mouthwash to treat thrush, diuresis, sore throat, sores and minor wounds [1b] . Several phytochemical studies from the extracts of P. indicus have been reported, with extracts revealing the presence of flavoniods, procycnidin-type tannins and polyphenols [2] . In the current investigation we describe the isolation and structural elucidation of a new coumarin, indicusane (1), together with eleven known coumarins (2-12, Figure 1) 6.26 (1H, d, J = 9.6 Hz, d, J = 9.6 Hz, and two aromatic ortho coupled protons δ H 7.40 (1H, d, J = 8.8 Hz, H-5) and 6.86 (1H, d, J = 8.8 Hz, ] of the coumarin moiety, and also displayed the signals of two substitutent groups, one methoxy (δ H 3.93, s, 7-OCH 3 ) and a -CH(OCH 3 )CH(OH)-C(CH 3 )=CH 2 group, which were confirmed by the HMBC correlations of OCH 3 -1′ to C-l′ and H-1′ to C-8 and C-2′ ( Figure 2 ). These spectroscopic data were similar with those in the previous report of 2 [3a] , but with a slight difference (Table 1 ). Careful comparison of the 1 H-and 13 C-NMR spectroscopic data of 1 and 2 (Table 1) suggested that they could be a pair of stereoisomeric compounds. The coupling constant between H-1′ and H-2′ (J = 8.8 Hz) indicated that 1 is the threo isomer, whereas 2 is the erythro isomer (J = 6. , only the R configuration of C-l′ could have a greater shielding of H-1′, 1′-OCH 3 and lower shielding of H-4′ and H-5′ in the (S)-MTPA derivative of 1. Thus, the structure of 1 has an absolute configuration of 2′R. Therefore, the chemical structure of 1 was concluded to be a new coumarin, which we name indicusane. The known compounds were identified as (-)-murracarpin (2) [4] , 7hydroxycoumarin (3) [5a] , phebalosin (4), minumicrolin (5), murrangatin-2'-acetate (6) [5b], murranganon (7) [3b], hainanmurpanin (8), meranzin hydrate (9) [5b], mexoticin (10) [5c], murralongin (11) and microminutin (12) [5d] by comparison of observed and reported physical data.
The ChEs inhibitory activities of the isolated coumarins (1-12) were performed using a microlitter assay, modified from the spectroscopic method of Ellman [6] . In this in vitro assay, only phebalosin (4) 1-15 ).
Extraction and isolation:
Air-dried and finely powdered stems (1.2 kg) of P. indicus were sequentially extracted at room temperature for six days with EtOAc (2 × 3 L). The crude EtOAc extract (24.0 g) was fractionated on silica gel vacuum column chromatography (VCC) using mixtures of 25:75, 50:50 and 60:40 v/v) and MeOH, yielding six major fractions (A-F). Fraction B was subjected to silica gel column chromatography (CC) eluting with EtOAc-Hex (10:0-0:10) to give four subfractions (B1-B4). Subfraction B2 was purified by radial silica gel CC using EtOAc-Hex (10:0-0:10) to obtain 6 (27.9 mg). Subfraction B3 was purified by radial chromatography using CH 2 Cl 2 -EtOAc (1:0-0:1 v/v) to afford 3 (5.8 mg), 4 (11.4 mg) and 5 (9.7 mg). Subfraction B4 was subjected to silica gel column chromatography eluting with CH 2 Cl 2 and EtOAc gradient systems to afford 1 (5.3 mg) and 2 (2.8 mg) . In addition, fraction D was loaded on open silica gel column chromatography to obtain three major fractions (D1-D3). Subfraction D2 was separated by CC over silica gel using EtOAchexane (35:65, 75:25 and 100:0 v/v) as the eluent to yield 7 (3.5 mg), 8 (4.2 mg), 9 (11.3 mg) and 10 (6.8 mg), respectively. Finally, fraction E was selected to purification by chromatotron eluting with EtOAc-hexane (70:30 v/v) to give 11 (4.2 mg) and 12 (7.5 mg).
Indicusane ( 
General preparation of MTPA ester:
To a solution of 1 (1 mg) in two drops of pyridine was added (−)-MTPA chloride (50 μL), and the mixture was left at room temperature overnight. After addition of 1 ml of 1 M NaHCO 3 , the reaction mixture was extracted with CH 2 Cl 2 (2 mL×2), washed with brine, dried over anhydrous Na 2 SO 4 , and evaporated. The residue was purified on a short silica gel column (5% MeOH-CH 2 Cl 2 ) to afford S-(−)-MTPA derivative (1a) . The R-(+)-MTPA derivative (1b) was prepared in the same way [3c]. Selected ΔδH SR values: −0.25, -0.09, +0.13, +0.15 and +0.19.
Cholinesterase inhibitory (anti-ChEs) assay:
Stock solutions of the test compounds (1-12) and the reference standard anti-ChEs compound (eserine) were prepared in 50 mM Tris-HCl pH 8.0 containing ≤ 10% (v/v) methanol. The AChE and BChE inhibitory activity assays were performed using a modification to the Ellman's colorimetric method [6] .
